Partnerships between public health academia and public health practice are valuable for providing students with opportunities to apply classroom theory and knowledge to real-world settings, for providing academicians with practice-based research opportunities, and for providing practitioners with opportunities to enhance skills and knowledge through workforce development and to strengthen the evidence base of public health. [1] [2] [3] The Council on Education for Public Health (CEPH) requires evidence of practice engagement as part of the academic accreditation process. 4 The Public Health Accreditation Board's (PHAB's) voluntary program for national accreditation includes metrics for assessing the extent to which public health departments are working collaboratively with educational programs to strengthen the workforce and to identify and use the best available evidence for making informed public health practice decisions. 5 Although academic-practice partnerships can take many forms, the term "academic health department" (AHD) has received renewed interest. 6 An AHD is described as a formalized relationship "between an academic institution and a governmental public health agency which provides mutual benefits in teaching, research, and service, with academia informing the practice of public health, and the governmental public health agency informing the academic program." 1 Most of what is known about AHDs comes from case studies; for example, a special issue of the Journal of Public Health Management and Practice in 2014 consisted of 17 articles illustrating the scope of AHDs. 7 In 2015, an attempt was made to assess the larger landscape of AHDs through a survey of more than 300 members of the Academic Health Department Learning Community, 6 which includes academicians, practitioners, and others interested in the AHD concept. 2 Although that study could not accurately estimate the prevalence of AHDs, results indicated that almost one-third of the AHDs described had been established for more than 10 years, two-thirds were engaged in joint research activities, and respondents placed a high value on improving the competencies of students and faculty. To continue developing the evidence base on AHDs, including their characteristics and functions, and to provide a better estimate of the prevalence of AHDs, we surveyed CEPH-accredited schools and programs of public health.
METHODS
We refined a survey instrument previously validated for use in assessing characteristics of AHDs 2 to focus on the academic perspective of AHDs. Briefly, development of the survey instrument was based in part on an analysis of the gap in knowledge between what is known about AHDs and what is needed to document the added value of AHDs and was structured on domains of AHD relationship characteristics, including the use of formal written partnership agreements, functions of the AHD, and potential and experienced benefits of the AHD. 2 The survey also included questions about public health practice partners and types of engagement activities (e.g., field practice sites for students, joint research, workforce development), as well as questions on PHAB accreditation-related activities. Survey validation included cognitive response testing with eight experts in public health academia and practice who were familiar with the AHD concept.
After several iterations of survey refinement, a final survey was loaded into a Qualtrics ® online platform, 8 and an electronic link was distributed in February 2015 through the Association of Schools and Programs of Public Health (ASPPH) to its 95 members and directly to the 61 CEPH-accredited programs of public health that were not ASPPH members, thereby targeting all 156 CEPH-accredited schools and programs of public health. For ASPPH members, the survey link was sent to the director or associate dean of the office of public health practice if one was known; otherwise, the survey link was sent directly to the dean or program director, who was asked to either respond to the survey or forward it to an appropriate colleague. For non-ASPPH members, the survey link was sent directly to program directors. Surveys were completed online; four followup reminders were sent, and respondents had a total of two months to respond. After survey data were collected, additional data on academic institutions (e.g., whether or not the institution offers a doctor of public health [DrPH] degree) were made available through ASPPH.
We analyzed data using Stata ® version 12.0 9 and used descriptive statistics such as frequency distributions, measures of central tendency, and measures of variability. For bivariate analyses, we used Wald c 2 tests, t-tests, and Pearson's tests of correlation.
RESULTS
The survey was distributed to 156 academic institutions: 53 CEPH-accredited schools of public health and 103 CEPH-accredited programs of public health. Of the 156 institutions, 117 (75%) completed the survey, of which 67 (57%) identified the school or program they represented.
Of the 117 institutions, 64 (55%) indicated having an AHD; the mean number of public health practice partners was 3.8 (standard deviation [SD] 5 5.4, range: 1-30). We found no significant differences in the presence of an AHD (p50.61) between programs of public health (n542) and schools of public health (n522). Likewise, we found no significant differences in the presence of an AHD (p50.57) between public schools or programs of public health (n544) and private schools or programs of public health (n520). We found no significant differences in the number of graduates (p50.37) or the years of CEPH accreditation (p50.46) between schools and programs that had an AHD and schools and programs that did not. Having an AHD was not significantly associated with offering a DrPH degree (p50.73).
Of the 64 AHDs, 46 (72%) had formal written partnership agreements. To determine whether or not these relationships differed between AHDs with a formal agreement and those without, we classified each participant as not having an AHD, as having an AHD without a formal agreement, or as having an AHD with a formal agreement. Using this new variable, we still found no significant relationship between AHD formalagreement status and having a partnership (p50.86), whether a school or a program (p50.86), number of graduates (p50.72), years of CEPH accreditation (p50.45), or offering a DrPH degree (p50.76).
Types of connections
In addition to most AHD partnerships having formal written partnership agreements, 21 partnerships shared personnel, 10 partnerships shared financial resources, and nine partnerships shared physical facili-ties. Of the 46 schools or programs of public health with formal written partnership agreements, 32 had a memorandum of understanding or a memorandum of agreement, 19 had a contract, 10 had a letter of agreement, and eight were unsure or had another type of formal written partnership agreement. The most commonly shared personnel types were researchers (n515), followed by managerial staff members (n510), other (n57), health-care providers (n53), and clerical workers (n52).
Of the partnerships, most (n548, 75%) included public health education and training. Additionally, 42 of 64 (66%) participants indicated their AHD partnerships had joint research projects. Only nine of 64 (14%) partnerships shared the provision of public health services.
Types of engagement
The 64 academic institutions that had an AHD were engaged with health departments in numerous ways ( Figure 1 ). The AHDs frequently facilitated the PHAB accreditation prerequisite of conducting a community health assessment (CHA): 33 of 64 (52%) academic partners indicated their AHD facilitated a CHA, and, on average, these academic partners worked with two to three (mean 5 2.4, SD52.4) public health practice partners. The most common type of engagement for public health practice partners was hosting trainees, interns, or volunteers (n557, 89%). For academic partners, faculty and staff members were most engaged in consulting roles for AHDs (n546, 72%) for specific projects. Academic partners were least engaged in supporting AHDs in the development of service learning courses (n532, 50%). Although the differences were small, a higher percentage of AHDs with formal agreements, compared with AHDs without formal agreements, were engaged in each activity.
Benefits of the AHD relationship
When asked about the degree to which they had benefited from the AHD relationship in 14 areas, participants rated all but three of the areas at a median score of 4 on a scale of 1 to 5, where 1 was no benefit and 5 was an extremely large benefit. The three benefits with lower scores were increasing capacity for performing core public health functions (median 5 3.5), improving access to quality care for the uninsured and underinsured (median 5 3.0), and improving the competencies of faculty (median 5 3.5). We found a significant positive relationship (all p,0.05) between perceived importance of each benefit and actual experience of the benefit. The strongest correlations between perceived importance and experienced benefits were related to education, including improving the competencies of students (r50.58, 95% confidence interval [CI] 0.55, 0.61, p,0.001) and enhancing career opportunities for public health graduates (r50.58, 95% CI 0.54, 0.61, p,0.001) (Figure 2 ). The benefit with the weakest correlation between perceived importance and experienced benefit was in improving the competencies of public health practitioners (r50.31, 95% CI 0.26, 0.35, p,0.001). Although the correlation between perceived importance and experienced benefits of AHDs was high for improving student competencies (r50.58), modest for improving faculty competencies (r50.39, 95% CI 0.35, 0.43, p50.008), and lowest for improving competencies of public health practitioners (r50.31, 95% CI 0.26, 0.35), 60% of academic institutions working with AHDs believed that improving faculty competencies was moderately to extremely important, 73% thought improving student competencies was important, and 72% believed that improving public health practitioner competencies was important.
DISCUSSION
The key finding from this study was the estimated prevalence of AHDs in accredited schools and programs of public health: slightly more than half of respondents indicated having such a relationship with one or more public health practice partners. Even limiting the definition of an AHD to only those with formal written agreements resulted in a prevalence of 39%. The most common activities of these AHDs revolved around education for students, with two-thirds of respondents also indicating collaborative research activities. As a reflection of these activities, the highest correlation between perceived and experienced benefits of the AHDs was related to students: improving student competencies, enhancing career opportunities for public health graduates, and preparing public health graduates for entry into the workforce. We found no differences in having an AHD when we compared accredited schools of public health with accredited programs of public health. Although this finding may be counterintuitive, given the larger resources of most schools, we did not attempt to measure overall volume of outputs and outcomes. Other than differences in volume, we would not expect to find differences in AHDs between schools and programs, because no a priori reason for such differences exists. Although our analyses were limited by small numbers, we found a tendency for AHDs with formal written agreements to be more engaged than AHD partnerships without formal written agreements.
The estimated prevalence (55%) of AHDs in accred-ited schools and programs of public health closely matches results from a survey of participants in the Academic Health Department Learning Community, which included both academicians and practitioners, in which 59% of respondents reported an AHD. 2 For the public health practice component of academic-practice relationships, the National Association of County and City Health Officials' 2008 Profile of Local Health Departments indicated that approximately 20% of local health departments nationally reported that staff members serve as faculty (i.e., regular, adjunct, or guest) at an academic institution, and approximately 15% indicated that faculty or staff members from an academic institution had served as consultants for the local health department. 10 In addition to academic-practice relationships that may meet the definition of AHDs, such relationships also exist under other arrangements (e.g., through the Public Health Training Centers 11 and Public Health Practice-Based Research Networks). 12 We did not assess the relationships between AHDs and these other academic-practice arrangements. The level of engagement between public health academia and public health practice reflected in this study can be celebrated as a success in moving the public health discipline closer to accomplishing what the Institute of Medicine (now National Academy of Medicine) recommended in its landmark The Future of Public Health report on the establishment of such linkages "so that significantly more faculty members may undertake professional responsibilities in these [public health practice] agencies, conduct research there, and train students in such practice situations." 13 The isolation of academic institutions from practice described by the Institute of Medicine, although not completely resolved, at least appears via our study to be substantially lessened.
The implications of this study are framed by a fundamental question posed by Quill and Aday in 2000: How well are these partnerships suited to the current and future problems of public health? 14 And, closely related, how will such partnerships influence the forces of change likely to be experienced in public health practice? 15 We believe at least three relational considerations are most relevant: students' preparation when entering the workforce and navigating the Affordable Care Act, collaborative research and evidence-based public health (EBPH), and the enhancement of competencies and requirements for CHAs. We focus on these three considerations because AHDs may add value to these areas and because both academia and public health practice have been and will continue to be engaged in addressing these three topics.
The Affordable Care Act is not only making its The mean benefit score indicated the perceived value of a benefit, where 1 was no benefit and 5 was an extremely large benefit. The error bars indicate 95% confidence intervals.
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From the Schools and Programs of Public Health  635 presence known in public health practice, it is affecting relationships between public health and clinical medicine, especially concerning changes in health services delivery. 16 Increasing the number of people who have health insurance, either through the market Exchanges or Medicaid expansion, has resulted in improvements in self-reported coverage and access to primary care and medications. 17 Health departments are now implementing third-party billing and using electronic health records more frequently than in the past. Many organizations that partner with health departments, including accountable care organizations, have already been operationalizing these and related activities as new delivery systems are being established. Thus, whether the public health graduate finds employment in a governmental public health agency, nonprofit, or for-profit health sector, learning new methods in management and administration that will be relevant to the Affordable Care Act can be enhanced through AHDs. EBPH, defined as the integration of science-based interventions with community preferences to improve population health, 18 has become increasingly important as practitioners seek to enhance the efficient use of scarce resources; however, the evidence for what works in public health practice is relatively thin. Brownson et al. 19 have recently identified limitations to current approaches for generating evidence for public health policy and practice, among which are several limitations that can be addressed through AHD-supported collaborative research:
• Lack of relevant study designs for certain public health issues
• Imbalance between internal and external validity
• Lack of data on implementation • Generation of the evidence base in high-resource settings
• Limited focus on health equity
Practice-based research, which occurs through AHDs, (1) provides opportunities to enhance the relevancy of research questions and, by proxy, study designs themselves; (2) improves the potential for external validity because the real-world settings of public health practice are more generalizable than narrowly focused, highly controlled research laboratories; and (3) expands the possibilities for understanding barriers to implementation, including issues related to fidelity, when evidence-based programs or activities are scaled up. 20 Additionally, because health departments often have a particular focus on and presence in low-resource communities, practice-based research through AHDs can provide opportunities to build capacity in settings that are different from the typical high-resource settings of most research. These opportunities can in turn increase the focus on health equity. Finally, the AHD serves as the setting in which the competencies of students, faculty, and the public health workforce can be strengthened for conducting highquality CHAs. The national voluntary accreditation process through PHAB requires that health departments conduct a CHA as a prerequisite for accreditation. 5 In addition, the Affordable Care Act, through the Internal Revenue Service, established new requirements for nonprofit hospitals to conduct CHAs as a part of their community benefit; 21 moreover, hospitals are required to partner with public health departments to accomplish this requirement. 22 More than half (52%) of the academic institutions in this study that reported having an AHD also said that conducting the CHA was enhanced by conducting it through the AHD.
The finding of a large gap between perceived importance and experienced benefit for improving the competencies of practitioners indicates that AHDs' potential to strengthen workforce development has not been fully realized. Workforce development is yet another appropriate connection to both PHAB accreditation and EBPH. Domain 8 of the PHAB standards focuses on maintaining a competent public health workforce. 5 In a recent analysis of evidence-based decision making, practitioners reported the highest competency gaps in the areas of economic evaluation, communicating research to policy makers, evaluation designs, and adapting interventions. 23 One possible approach to addressing these gaps is for academicians to facilitate and expand training for practitioners in EBPH, for which there are well-documented national, state, and local models of implementation. 24, 25 Importantly, the first major component of EBPH is conducting community assessments. Academicians, through AHD relationships, can be key to resolving these competency gaps.
Limitations
This study had several limitations. First, data were selfreported and came from the perspectives of academicians involved in AHDs. No attempt was made to verify the data or perspectives with public health practice partners in these AHDs. Second, the survey was limited to accredited schools and programs of public health, although the literature indicates that many disciplines-from nursing and medicine, to environmental science and allied health professions-have developed academic-practice partnerships. 1 Finally, the data were cross-sectional and indicated associations only; as such, they cannot be interpreted as causal.
CONCLUSION
Academic-practice partnerships, or AHDs, are prevalent across accredited schools and programs of public health. Such relationships bode well for preparing public health graduates to enter the workforce in the era of the Affordable Care Act and for strengthening the evidence base of public health through practicebased research. For AHDs to make a greater impact on workforce development, opportunities for improving practitioners' competencies can be realized through a focus on CHAs and EBPH training.
